Tissue transglutaminase induces the release of apoptosis inducing factor and results in apoptotic death of pancreatic cancer cells.
Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal malignant disease with poor long-term survival rates. Major reason for poor disease outcome is the profound intrinsic resistance of PDAC cells to currently available treatment regimens. We recently found that a great majority of PDAC tumors and tumor cell lines express high basal level of tissue transglutaminase (TG2), a multifunctional protein implicated in apoptosis, cell attachment, cell survival, and cell motility functions. Based on these observations, we hypothesized that activation of endogenous TG2 can induce spontaneous apoptosis in PDAC cells. The results obtained suggested that activation of endogenous TG2 by calcium ionophore A23187 induced rapid and spontaneous apoptosis in PDAC cells. TG2-induced apoptosis was associated with release of apoptosis-inducing factor (AIF). The release of AIF from mitochondria led to its translocation to the nucleus and subsequent apoptosis of PDAC cells in caspase-independent manner. In conclusion, our results provide first evidence that TG2 can induce apoptosis in PDAC cells in an AIF-dependent and caspase-independent manner.